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AESTRACT - • - . , . 

Campaigns to clear up the environment traditionally focus 
on sources of pollution for possible ways jSl changing or *' 
adding to industrial processes as a means to reduce or abate 
undesiral>le residuals in the ktmosph^e/ water courses and 
in the land. Quick remedial -acti'ons often ar^ obtained in 
this manner.. These solutions, however, often reauire con- 
stant maintenance of retrofitted devices and technologies 
used in production and monitoring o'f results. Sometimes 
longer lasting r-esults jcan be obtained with less attention- 
•to maintenance and- monitoring ^aspects when substitutions of 
material ' inputs can be made^ But fundamentally; pollution'- 
'Whatever the s&urce - is a 'direct reflection* of the behavioral 
patterns of the comsum.ing public. In order to achieve- long 
lasting positive reductions of pollutants, basic ^attitudinal 
changes must be effected toward v/hat goods and services are 
demanded, in what quantities, as v/ell-as attitudes toward 
usage and disposal of these items. It- is this last area in 
which this report makes initial contributions. • , 

Through the use of a mathematical model, both direct and in- , 
direct *in^ustrial pollutiqji generated *'by _f lujcuations ^of the 
entire economy are tied 't^ behavioral patterns of the con-, . 
suming public. The model [studieg. consumer -behavifoj patterns 
from three viev/points: income"^ family, age of. head of 
family, and regional location of family v;ithiif the United 
States. The methodology relates 126 final consum.ptigp in- 
dustry groupings ^to 48 consumer item (product) groupings of 
the National Conference Board's taxonomy. ' The heart of the , 
methodology empio^s the Resources for^the Future's "National 
Pollution Model", basically an input-output plus residual 
technique. ^ ^ 

Findings focus on most polluting industries, and the pallution 
associated characteristics of sub-groups of 'the U.S. population 
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SECTION 1 ' ^ ' ' ' ^ " 

CONCLUSIONS ^ 1 



X- 



The major conclusions of this study are: 

^ ' / ' " / / / 

1) For e4ch of the 12 typSs of ppllutant^ considej^d separ- 
ately concentration patterns emerged where the viighest ten 
coijstnner items represent 30-55%. of all consumer expenditures, 
and ^--'95% of all pollution.. - ' ^ 

- 2) For all consumer pollution categories considered as a whole/ 
" ten items^ were found to^ contribute tfie -major proportion'* 
These weie: , \ \ ' * 



• Meat/ Poultry and Eggs 

• Apparel 

• Aujx>S/ Parts 'and Repair 

• Dai'ry Products 
Shelter aifd other Realty 

• Home Utrlities 

• F lits and Vegetables:: 

• C^^aals and 'Bakery 
•-ToiTe tries - 

• insurance ' ' / 1 

il 




' 3) the highest income groups Hver-consume on these top ten 
consumer itemsf and therefore^cjvei-^cpntribute to pollution 
caused in .the production of thlse itemq relative to their ^ 
proportion of the population.}! * . - * j 

A). The consumer groups with age-bf-h^ad of hj>;u'seJiold 35-54 
. over contribute to pollution |iy their consiunption habits,, 
and groups with age-pf-head o| households under 25 and over - 
y 65 undercontribute, relative ytb* their prdportions in- the 
population. / ■ \ ' r 

' ' ^ /J ' \ • 

'5) Regional cclisimiptioippatterns showed no ^significant 
d;Lfferences yhich we re^o^:"^ account ed^ for in t'he analysis of 
income ahd age-or-head"^ tiousehold groups. \ ^ / # 

Food items, t&hox relatively little ,over-consuraptfbn. 

• t * *\ * 

7) ^ Toiletries and shelter items show some over-consumption 
in 'highest income and middle-age groups . \ --""^ \ 

- 8) * Apparel/ autos and insurance 'are -ISxury items andXihdi- 

-cate high over-consimptdoh- patterns for certain consumer 
, groups - \ ^ ^ ^ 

. SECTION* II 
^ • RECOMMENDATIONS ' . • 

1) Reducation of specific types of pollution/ should conceri- 
*trate efforts on the hi^hest^ consupier it^ms, .for that pollu-^ 
tant type. • ^ • , 

.1 a- 




\ 



2) The ±ocal point in reducing overall pollution/ should ^e . 
* -the- ten highest consumer items listed in conclusion 2* ^ 

* * ^ 

3) Efforts to reduce, pollution through alteration of consxamp- 
tion patterns should be concentrated 6n households earning 
pver $10/000 per year, and with age-of-head of. household 35-54. 

4) .Pollution reduction effprts directed at food items ^should 
' concentrate 'efforts on production methods rather tiian on 

changing consumption patterns since food consumption is* rela- 
tively inelastic. • * 

. 5) Toiletries and shelter are relatively elastic and there- 
fore more readily susceptible to efforts to affect changes in 
consumption patterns. • . 

6) Apparel/ autos, and, insurance -constitute luxmry items / 
. whicK^are subjec'' to high over-consumption/ and thus highly 
susceptible to changes in consumption patterns. 



S.:qTION III 
INTRODUCTION 



IlI.A ^e Consumption Model " « ^ » 

<: ' • ' • • 

The problem pZ pollution of the American environment 
has been approached from three basic .pe^pectives: 1) over- 
, -population, 2) partialistic technology,, iuid 3) prof it prac- 
tices of the industrial sector of the •economy .* Each of' 
tOiese perspectives, by approaching pollution from a.^ differ- 
ent point of view, suggests its own particular solution to - 
the problem: i.e.-; b.irth controi measures, a systems ap- 
proach to technological probleiSv and higher values placed . 
on the use. of • common property resources. Eadh of "these, in 
a sense, .deals with one of the many aspects of- the pollution 
problem,, and sin its own right, gives- some iiisight into the ' 

. overall probljem. * The -increasing population, the increasing 
uso of synthe^tic materials,' and the increasing use of air, 
water, and land for disposal of industrial effluents, all 

. play a part in the dramatic increase in pollution and i'ts*^ 
accoE^anying envirbmnental and health problems .'* 

Each,, liowever , tends to" ignore or discount the inport- 
.ance of the consumptive nature of the American sCcxei^t ' 
While the U.S. contains only about 6% »o£ the w6j:ld.'s popu- 
lation., it cdniutees betwejen 40% and 60% of the world re - 

^ sources^ .-^es.e' figures indicate 'that the. problem- of pollu-- 
tion can neither be properly nor completeiy analyzed and 
understood without taking into consideration tbe, dispropor- 
tionate consumption [usage and disposal] of energy and re- 
sources -that characterizes American ■ society. ^ * 

The consumpt-ion model- which foilo^ pr^ a more 

comprehensive and integrated view of the problem of pollu- 
tion, one in which the nature of cohsianption, as well as ( 
overpopulation, partialistic technology, and prof it>-. is . ' 

- given appropriate consideration. . , . - . 

III.A^l The Production-Consumption Flow ' 

There is a basic flow of jgoods^ and mater'ial's in '-any 
society which serves^ the needs of the -populace in te^s of 
food, clothing, and shelter. As the society becomes more 
advanced, the- needs also expand to include recreational , 
eduqational, and personal service needs, which mudt also be 
served through the, economic system.' In Airieriqan society, 
as in most of tiie other ^advanced nations , thi^ flow of. goods 
and services, to th^ consiiming public constitutes the primary 
•basis for the entiore econon^, and tfie strength of the nation 
13 dependent on this very complex and interdependent system 
of products and services. • 



The, flow of products can be thought of as roughly di- 
vided into two basic areas, piJoductioh and consumption. The 
.first segment of the cycle [production] begins with decisions 
regarding raw .materials,- the collection of those materials, 
the industrial decisions to inake certain products in certain 
ways, the production of interindustry products and services, 
decisions regarding final production of consumer goods and 
services, and finally, the final production of those goods 
and services. The innumerable interindustry flows of mat- 
erials and services [building, equipment, business services,' 
etc.] are all aiirted at filling intermediate steps in the 
flow of prqdUcts. and services to the consumer. 

The connecting" steps between production and consumption 
are the delivery and retailing of goods and services [market- 
ing.] 4o the -consumer^, ancl the purchase of those goods and 
serviced by the consumer*- • . " ' 

The second area of flow^ consumption, involves decisions 
regarding product usage, the actual usage of the goods and ser 
vices, decisions regarding disposal, arid the ultimate disposal 
The various cbnsumption decisiohs and processes const itutie, in 
the aggregate copsumer demand, which functions as a feedback 
provjiding an input into the various production decisions. 
Insofar as .the total production'-consumption flow [Figure 1] 
is the basis of the economy, such a flow provides the most^ 
comprehensive* approach to analyzing the proTDlems of pollution. 

III-. A, 2 Proces.s Components of the Model ^ ' ^ 

Pollution results from every process along the flow. 
^The fir^t process,, the collection of raw matefi^ls needed to 
make the prod" 7 1 by definition encompasses 'the, excavation of 
minejral and c^iemical substances, the* cutting and removal of 
lumber, a,nd. commercial catching of fish among o.thers. Pollu- 
tion from excavation 'includes such things as acid mine drain- 
age, slag piles resulting from solid waste in the excavation 
pr- -^ess, and pollution resulting from tl;e operation of mach- 
inery and equipment (both pollution from generation of elec- 
tricity and \he. operation of ihternal combustion engines) . . 
Pollution from tl^e cutting and removal of lumber includes 
paz:iticuiates in, air pollution, as well as^ suspended .solids • 
discharged into nearby bodies' of water. Pollution from^ the 
fishing industry, includes water pollutioji from oil spills, 
and solid wastes from the -boats themselves. ' 

*i4re next process in the flow of goods to the consumer 
•involves interindustry flows of materials, which includes the 
manufacturihg of equipment, the construction of buildings, 
^ne delivery of "agricultural products., the^^provision of busi- 
* ness services, and the manufacturing of intermediary products 
*prior to the inception of production for final demand. Pol- 
lution from the -interindustry segment is characterized by^ 
typical air^ v^ater and land pollutants from manufacturing*, 
business, and construction, as well as .agricultural pollution 
(e.g., suspended and dissolved solids, and pesticides and 
herbicides) . 



The next -process component is final production/ This is 
defined to include only those activities and processes which ' 
directly result in goods -or services which^go directly to a 
finai^ consumer (i.e., excludes all interiniiustry flows)/ 
Several types of pollutibn arise from final production, which 
includes the final 'manufacturing ^process of consumer items, 
the final processing bfl^agricuitural products and. the pro- 
cessing of',goods immediately prior to retailing. Among the 
pollutants attributable to the final production process are 
dissolved and suspended solids- organic^. compounds , carbon 
.monoxide, and solid wast"* though the f inal^elivery of 

service? results in le^s c pollution than th.e final 

production of goods, sucii ^^bllution (including transportation 
and construction of buildings for retail activitt.es) remains 
a significant problem. , / ' " " ^ 

The next segment of tfie flow entails the usage and dis- 
posal of goods and services. This Is the first process ' \ 
where pollution is directly attributable to the -consumer . 
Usage pollution involves such things as residential "water / 
usage, domestic electrical usage, pesticide and fertilizer 
usage, and solid waste generation. Usage pollution depends ' ; 
essentially 09 fdur factors: the frequency^, mode, complete- 
ness or extent of product usage, and produx. , quality or effi- ' 
^* ciency . ^ " - 

III.A>3 Decis^ion .Components of -the Modjel- • • - ^ 

- The decision componfents of the f low *f all into two cate- 
gories of production and consumption. There ^ are three main 
production decisions: 1): raw material decisions^, 2) in,ter- 
- industry production decisions, and 3) filial producti'on ;deci- 
sions. The two. coi\sumpti6h decisions are^: 1) purchase/usage ^ 
decision and 2) disposal decision. There is 6b\;riou3ly little 
or no direct pollution generated , by these various decisions 
components. . However these components are vital in 'that they" 
determine the type and amount of pollution that will be pro^ 
duced by each of the processes, "^y attempt to solve the * 
problem of pollution must address itself to these decision 
points, since although ppllution" 4? a product of the various 
processes, it is ultimately caused 'or brought about by the ^ ~ ''^ 

decisions discussed above> What the consumptive model showX . 
is- that the decision m^ker , at any given decision point shares - 
with all those decision makers that preceded him in the flow, 
th^ responsibility for the pollution caused by their qombined 
decisions. ^ For example the responsibility for pollution caused 
by the decision to strip-mine coal must be borne not only by 
the extractor, but also. -by the interindustry decision maker V 
who demands coal to produce^s^eel, as. well .as by the consumer 
, who demands , new and larger automobiles' made' of steei. ' r 

III. A^ 4 The Feedback Components ^ . , ^ . ' ' . ; 

The .first and most important feedback components are tho : 
demand feedback loops*. Consumer demand has traditionally been 1 
viewed in terms of the effects of /purchase decisions on^the^. 
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final proStict^edisioi^s . The consumption model indicates quite 
clearly that dei-r^and feedback ^plays d greatly expanded role.' 
Not only, does consumer demand influence" all the production de- 
cisions but a given production decision also influences thfe 
production decision's) that precedes it. This is the ration- 
ale for the distribution of responsibility for pollution ^ ; 
(indicated previously) among the va];ious decision makers* 
The assessment of responsib^ility in the coal-steel-auto ex- 
ample is based on the inte?"actions of this demand-feedback 
loop. The final consumer who voices his demands for an auto- * 
mobile, in a sense initiates the demands by the automofeile in- ^ 
dustry producers for steel and electricity from other interin- , 
dustry and raw, material producers, and can 'be seen to share re-' 
sponsibility for the pollution caused in their production. 

'Recycling is the set of feedback loops into the industrial, 
phase whjereby raw materials or intermediary products used in 
making final products, are reclaimed for use at various stages 
in the" industrial process. The solid waste which results , after 
usagfe of the consumer item, is a functiqn o£ the type, frequency,' 
and' completeness of the usa^ge method* These wastes can be 'dif- 
ferentially re-integrated into the industrial system* depending 
on the original qualify of the product,, the various types of 
components, (e.g., metal, plastics, wood) which are used i^ 
combination to make the product, and dif,ferential technologies 
which can be applied to the recycling process . To a ^certain ' 
extent, the ease of recycling products should not be the prim- 
ary concern in industrial planning. Rather, the primary concern 
should rest with the qua'lity of the products so that product 
life v/ill; be extended, thus eliminating the power and resources 
necessary! to' return the recycled product to usable form. 

III . A. 5 Application of the Model 1 * ^ " " ^ 

This model indicates that the. , demand , for goods, and services 
.begins with .^e consumer. His demand for a final product feeds 
back to the final produc^er who must satisfy these demands* The 
final producer, in turn*, makes demands on the interindustry 
producers for those goods^ and services which he nefeds- to ful- 
fill the consumer's .demahds*^ 'Interindustry producers, again, 
turn to^ the raw material, producers for satisfaction of their 
demands for raw materials* , In, this way, the consumers' demand 
for fifial productJ^ feeds back along the flow to^create the 
other demands for intermediate goods and services arid raw 
materials. • ^ ^ , ' • , - 

It is obvious that the various production processes 
contribute to pollution Howev.er, to the extent that 
the purpose of production is to satisfy demand, demand becomes 
the effective ^ause of pollution. Although this mlodel places 
the gr^atest^ ejnuphasis on consumer demand as the effective 
^,^usal agent or pollution, this then does not absolve indus- 
, try and its accompanying tedhnology of its share of responsi- 
bility for the creation of new consumer items or new types of 
'consumer services* Nor does the model attempt to quantify in 



a specific manner the relative importance of each^of these 
factors. It does, however, place more than nominal importance 

' on +-he. role of the consumer and 'hi s\ independent dfecision-^making 
process. . - * * . 

Consumer. 'demand begins' in essentially two ways; First,, 
the consumer •originates demands to f ulf ilf'^basxc needs (food) 
shelter, clothing) in conventional forms. Second^ .convenience, 
price,- and novelty, as engineered by new technologies and 
industries,' tend to enlarge consumer markets and modify con- 
sumer demand through, media/advertising. ^ Original consumer * 
needs stimuPate production of new. items to fill current needs 
in a better way. This new production or technology expands 
current consumer markets with lower prices and greater con- 
venience. While advertising brings new products to the attenr 
tion of the consuming public and* helps. to initiate needs 
which it can supply. Jn th'is way, the creation and modif ica- ^ 
tion- of .consumer demand sustains the, flow*' of goods and ser-- 
vices in the economy.'-' ' * . ' 

The question, "Who is really to blame for pollution?" 
remains the subject of heated debate. Arguments, are based on 
the nature of biological systems, on' the role of indiiS[try\ and 
economics in the society, on the morality of interference V' 
with individual freedom, and so on. Defending on the ^erspec^ 
tive, responsibility seems to shift from industrial organiza- 
tion, to overpopulation, to partialistic^technology, or to' 
inef ficient or non-existant commonrpro^erty resource .manage- 
ment.'^ This model however., takes a wider perspective , and sees - 

_ responsibility resting with decision makers at all levelsV 
The responsibility for "'pollution caused in the production of. 
autos, from raw'' materials to final procJuct, is shared by the 

^inar constim^r.as well, as the decision malcers at , all levels 

'^C.^S£_P^^^^?*^A5^^ process who .placed demands for goods and-' 
'ser^ii::es-OQ;;,^*h.er industrial ^sectors for completion of the.^ 
final product. ',Thi.s model, by centering on the entire pro- 
duction-consumption cycle., can focus attention on all the re- 
levant contribution factors to the pollutibn. The industrial 
decisions to us'e particular production "methods or materia}.s 
the ineffective control mechanisms for common resoulrce use, 
the increasing number 6f consumers and t he ir- moun t ing ^ product 
demands , can each be evaluted as to their influence pn total » 
pollution. - • 

III. A. 6 An Illustration of the Model in Use 

A brief example of how^^the* model traces the flow of goods, 
front raw materials through ^inal disposal will serve o illus- 
trate both the flow of the model and the decisions-making pro- 
cess whereby depisions affecting differential pollution are 
made. Paper lunch bags vs. steel lunch boxes can serye as an 
..illustration of this cycle- of demand, production, and use. 

Let us assume, for /the sake. of simplicity that there is 
a' demand' by consumers for lurfch containers, and^' that there are 
two kinds 06 lunch 'container^, paper bags and s'teel lunch boxes 



This consumer demand. 'feedback for* lunch containers thus places 
demands on the final producers who mus^ decide whi'ch type of 
container, paper or metal, will be 'produced, . On the basis of 
some marketing information the. final lunch, container producer 
decides to produce some mix of paper bags' and metal boxes 'for 
j:he market, ^ This final producer then places demands' 'on the 
interindustry producer for equipment and machinery needed to 
manufacture the paper and steel which ^ill go into them. This 
in turn places .demands on the raw material producer for the 
wood and ^ron ore needed to make the two different materials. 
The felling of trees and the extraction- df the iron ore, "^the 
manufacture of tl^e. machinery and equipment, ^nd the final pro- 
duction of the lunch containers produces differential pollu- 
tion' at each of the production processes, depending on the 
material. ' ' ' 

. As the lunch , containers' are finally produced, and. deliver- 
ed t.o market', the consumer- exercises his perogativ^ to Qhoose 
which type of lunch ^container, if any, he will purchase. 
After purchase,^ the consumer will use his lunch container • 
differentially,' fle will typically use^he f>aper bag only once 
or twice, ^v/hereas he will probably ' usre the steel lunclf.box re- 
peatedly over a longer period of timri. Finally, the consumer 
will dispose of the lunch container either by recycling or 
.throwing the cor^tai,ner away dif f erentialTy. ESDllowing final 
disposal, the demand f or* andther lunch" container reoccurs. 
However, as the model indicates, the production demand influ- 
ence affects the consumer demand for lunch containers (e.g, 
^advertising' may induce the consumer to switch from paper bags 
to steel lunch boxes). This change in demand would, through 
the dem^n^d feedback mechanisn^^ affect .all the production de- 
cisions, > , ' " ' . ' ^ 
Tl^us, the model clearly shows that the flow of goods and 
services from ^ raw materials to final disposal is not linear 
and static, but rather circular and dynamic, constantly adjust 
ing itself through the mechanism of the various feedback loops 
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^- SECTION IV • , 
, ■ , METHODOLOGY ^ 

IV. A Production Data /* ^ . * 

The data dealing with the production, sequence of the flow 
chart were obtained from previous studifes by R. Ridker at Re- 
sources" for the Futurd^ '(RPF)il* These, studies began with an 
input-output model of the* American ecoriomy, devgloped in the 
Bureau of Business and Economic 'Research at the University of 
Maryland, under, the direction of Clopper Almon. This mpd^l 
contains^some, 185 production sectors, 126 of which go to per- 
sonal consumpti9n.2 These sectors are defined in the model as. 
^ special aggregates of the two-and three-digit Standard Indus- 
trial Classification GSIC) codes. For each of these sectors 
the material provided by RFF gives pollution emissions per 
dollar of output of each sector in the base year!, 1967. 

Pollutants were divided into air, water, and solid^^^stes. 
Air pollution emissions were divided between emission^ from 
heat and power generation and emissions from industrial pror 
. cesses.^ Air pollutant emissions factors derived from several 
sources for coal, gas, and fuel oil we^re applied to calculate 
total emissions' from heat and power generation' for ,manufac turn- 
ing, sectors, with fuel consumption information* being obtained 
from the Census of Manufacturers (1963) . For non-m.afiufactur- 
ing sectors , emissions factors v/ere applied to the output base 
of a particular sector to calculate emissions from heat and 
power generation. In a similar manner, aiir pollution emissions 
coefficients from industrial processes were developed per unit 
of. output* ,Finally, the combfhed coefficients for air pollu- 
tion emissibifs* of both types were provided. * 

A /Study by the International Research and Technqlogy Corp- 
oration (IR&T) , A Model for Strategic Allocation 'of Water Pol- 
l ution Abatement Funds , 3 provided a significant portion^.of the 
water pollution data for the RFF work-. Amohg the data were 
included emissi9n factor?,, urban runoff and waste water loads, 
and waste water' from livestock,*^ 

1967 $olid waste loads generated by particular sectors 
were obtained ' fjrom information Included in previous studies, 
such as one completed by Combustion Engineering, Inc. Soli<3 
waste coefficients were developed by dividing waste loads by 
output bases. , 

In terms of input-output equations the core model can be' 
shown as:"* * * 1 

AX+Y=X 

where , X=column vector. (185 x 1) of total outputs 
Y==column vector {18J5' x 1) of final demands 
A=185 - order mati^ax of inputs- oi^tput coef- 
• I ficients/ * 

and combined to 
^ AX=intermediate demands:. 



Solving the above equation for X using simple matrix algebra: 
• * » 

Where (I - A) -^is an inverse in^trix denoting the direct 
and indirect requp.rements j^er dollar of final demand* 

To complete the schematics of the model a number 'of ex- 
ogenous factors were tied, to the care model; these factor's 
were subsequently interconnected 'in va3;:ious ways. The com- 
pleted RFP model provided a diagramatic' representation of the 
data/ treating interrelationships in a viewable ^foinnat* 

Reference to Figure ,2 which depicts this equajfcion in . 
matrix form vrill help in interpreting -Chis equation* The 
part of the matrix "Sealing with interindustry transactions 
is a representation of the inverse matrix in 1:he above equa- 
tion. The elements of this inverse matrix indicate the number 
\jof dollars of output of each sector (sectpral^ output JL neces- 
sary , to deliver a dollar's wq^th of each commpdity t6 final 
users (sec^toral final demand) . The adjacent part of the ma- 
trix cites the final destination (final demand) of ^he commo- 
dities _from v^rious^ sectors and is categorized by government/, 
investment,>and personal consumption expenditures (foreign 
tirade account not-l'is'ed). The final column l^sts the total 
outputs for various industries in terms of dollars* « 

Attached to the matrix is another component which deals 
with the pollution emitted by each indusfcry during the pro- 
duction of commodities* In matrix algebra notation, this com- 
ponent 5 can *be described as: ^ * 

p = r;x ' ' 

r ' 

where^ , .P = column vector (12 x 1^) of to'ta^ pollution 
' ^ ;X = column vector (185 x 1) of total outputs 
/from previous equation 
M = matrix (12 x 185) of pollution coef f icients* 

The matrix, M, transforms tbtal output into pollution resulting 
from industrial production^ Since sectoral output is related 
to sectoral final, demands (the dominant share of wliich stems • 
from pers^al consumption expenditures) , and since pollution 
generation is related to sectoral output level, a relation- 
exists between final demand and* the pollution generated by the 
economy to satisfy* this demand,* thus: , 

p = M (I - A)"iy ^ ' ^. 

IV. B P roduc t ion -Cdns ump ti on Ca tegor ie s 

The basic data for consumption expenditures was taken from 
Expenditures Patterns of the American Family^ - by the National 
Conference Board in New York (1965) * Dat^trom the National - ^ 
'Conference^ Board (NCB) was collected through a survey conducted 
by the Bureau ^f Labor Statistics of the^U* S* Department , of 
Labor representing average annual family expenditures for the 

• 
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calendar years 1960 and 1*961. The survey is based on a repre- 
sentative cross section of the nation's nonfarm population. 
"farm families account for 6% of the nation • s population but ' , 
a smaller proportion, of total- consumer buying."? 

The .first step in setting up the model reported here was 
to recpncxle rthe consumption categories found in the National 
Conference Bdai/d data with the Almon product categories 8 in 
which thfc "pollution from production" data were' given. This 
basx.calls^. involved a two-step process: first, determination, 
of. the coii^oaxtion of the con8\aii$)tion categories from the 
National Conference Board; and second,, aggregati^on and dis-" 
acfgregation.'of the various categories from Both sets of data 
to determiriie the fin^l consuirotion-production sectors. 9 

IV.C Consimtption Data ^ ' 

■> 

After the final- consumption-production catxigpri^s had 
been organized, the next task was" to, calculate the" consumption ) 
patterns by groups. It was decided to use proportions of the , 
family budget spent oh each of the ascertained categories, and ' 
then to update these proportions to the year 1970, rather .than 
to use the actual dollar figures, in orde'r to more easily cir- 
cumvent tbe problem of inflation. In this way^ dif f erentia";|r - 
inflation in product categories would be Reflected in the; pro-: 
portion of the budget --spent for the consumer categories,' and 
the actual rate of inflation in the economy as a whole would, 
reflected in the increased family incomes. 
.The National -Conference Board data on consumption by dif- 
ferent groups, was then organized into its appropriate consujpp- 
tion-production category, and charis were then developed to - 
show proportions- of the family b-adget spent for our 48 product 
categories by different consumption groups (regional, age of - 
head, income) and for the U.^ ,S. -as a whole for 1960. 

' . *' ■■ ' 'v 
IV.D Developing 1970 Proportions 

The 1960 data qn consumer spending, compiled by 'the 
Bureau of Labor 'Statistics , was the "last complete survey 
which explored differential .consumption patterns by the-ana- 
lytxcal .groups Which we chose for our st'My,. that is. region , ^ 
age of, head, and income'. In order to more accurately reflect 
changes in the consumption pat-i:e;:ns of groups, and differen- 
txal changes in. product consumption by the nation as a whole, 
between 1960 and 1970, a wide range of* xnformatxonal sources 
were xntegrated into the updating of proportions %o 1970. 
Sxnce no. source of information was available which 'categorized 
consumer buying, patterns for. 1970 by our analytical groups, *' ' 
we chose instead to update the total U.S. consumption patterns 
,wxth avaxlable data.^nd then to apply these changes to the 
differential consumption patterns by groups. In this way, it 
was assumed that relative proportidns spent by the analytical 
groups changed in roughly the same waV tliat the total U.S. 
proportions changed. • -^^^ / * ' 
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The first basic source of updating information came from 
the Department of Commerce* Table 2.5 cf National Income^ and 
Product Accounts of the "United States "Personal Consumption 
Expenditures (PCE) by Type of Product* "10 The iDepartment of 
Commerce ^ s PCE expenditure categories were appojbtioned .to co- 
incide wi^th the 48 production-consumption categories, « Where 
Commerce categories were not sufficiently disaggregated, other 
sources of information were incorporated. These included such 
sojafces as FHA, USDA, DOT, National Paper Association^ and FDA, 

Proportions of expenditures by produdt category were 
culated for 196^0 and 1970, and^ a rate^ of change within the de- 
cade WAS ascertained. 

This rate of increase or decrease was applied to the 43 
production-consumption proportions to obtain the new propor- 
tions for 1970 for the total U.-S. , Then this rate of change 
was applied to the .proportions for each 'analytical group* 
Each new proper tion^was re-evaluated, over the new^sum. of the 
proportions to insure ttjat the proportions, for each analytical 
group added to 1 . -x' ^ ' ; 

Information on numbtef of households and median income for 
,ekch analytical grcfup was obtained, from tije Bureau of the 
Census, General Social and Economic Characteristics, S. 
Summaryl l for 1970 and Current Population Reports ,!^ July 1 97 0 • 
The category proportions, for each analytical group v;ere then 
multiplied by the number of households and median income of 
that group to determine dollar 'amounts spent by each group for 
each >«)nsumer Item in '1970 dollars* 

This dollar amount spent for each consumer item by analy- 
tical group was multiplied by the pollution coefficient from 
the RFF data, i.e., pounds of pollutants? per million dollars 
of final product, for each category of cpnsjimer item and each 
type of pollutant to obtain thj pollution contribution of each 
constimer item and each analytical group. 
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SECTION V. 
POLLUTION DATA 



■ The data orl ■ pollution "b^ 'each of the product categories 
«£s obtained for twelve pollutants listed) below, -and* shown in 

■ . WATER - • » • AIR SOLID WASTE 

•Biological Oxygen Demand • Particurflites Sglid Waste 
Suspeii^ed 'Solids . - Nitrous Oxides 
Dissplved Solids ' Carbon Monoxf de - • 

, Phosphate Compounds . 'Hydrocarbons'^'' 

Nitrogen 1* . ' Suifur Oxides* ' 

Tables 1 - 3. ^Jor.each of the above pollutant types, the 
percent of pollution cpntriliuted by-each of the 10 highest"! 
-polluting itemsv ^and the percent of, aggregate consumption > , 
expenditures for that Item" was calculated. Figures for ' 

•aggregate consumption expenditures were obtained by ^ - 
multiplying average medfian family, incomes by the total 
number of families for the. U.sl . . 

Ki^^^^ The percent of total pollution figures repi^esents the 
sumt'of.all pollution which occurs in pro^duction Sf that iiem 
until it reaches the consumer.* Referring back to the modfel- 
the j^qllution index for each; item -comprises all pollution 
caused in the extraction of the ^aw material? ^ the .pollution 
from all interindustry production of goodsvand 'services// and 
the pollution from f^nal produStiorr of each consumer it^m^' 
The most important characteristic, common to these * 
tables arg" the two concentration patterns: ^' While these^ top 
10 categories represent 30 to! 55% of a^l consumption - 1 
expenditures they r?tpresent.65^to 95% of all- pollution ih, 
each category. This implies -that efforts vto cpmbat 4,/ 
pollution can and -probably should be concentjf'ated qn those 
few consumer commodities that ,^Sult in the gi^^ test ' ' 
ppllution. In .gen^^ral/ agricu'l^'w products are the 
preponderant source of water pojtlution; utilities, housing, 
and automobile products' are the major contributors to air 
poir&tion/ and these two together produce the bulk (80%) of 
the solid waste pollution. (Utilities/ housing> 'and / 
automobiles, primarily contribute inorganic so^iid wa'ste; y 
agricultural products contribute* primarily 'organic/' solid" 
waste) . ^ ' , * , / \ * */ . . 

Perhaps inost notable is the frequency w^iJJi which 

'certain categories s'eem to reappear at the top of/ each- 
pollutant list. These categories/ which compriae a list of 
"top pollutant" items / v/ill be" further* exaunined* in the next 
section. '\ • 

■ 1-4 - 
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TABLE 1 



WATE;^ pollutants (1970) 



BiolQgical Oxygien Demand (BOD- 54, 228 m^lion IBs.) 



Consliiner Items 



<10) 
(9) 
{■8) 
(7) 
.(6) 

(^) 
(3) 
(2) 
(1) 



Eggs 




^^Meat, 'Poultry and 
Dairy i>rodiicts 
Apparel 

Toiletry Items 

Laundry and Gleaning . Supplies 
Drugs and Medic^»< Equipment 
Cereals and Bakery ' ' 

Fruits, ^nd Vegetables , 
^utos / Pa«i:s , and Repair 
Sugar ^iid Gonfections 




Percent' 
of -Total 
Pollution 




Percent of 
Aggregate * Gonsump- 
tion. Expenditures v 



. 5.4 
2.5 
5.7 
2.-7 
2.0 
1.3 
, 2.2 
^ 2 .-5 . 

:d 8 .9' 

- ..5 

^3.7% 



110). 
(9) 
'.(8) 
(7) 
.(6) 
(5) 
( 4 ) 
<3) 
--(2) 

(1). 



(10) 
(9) 
(8)' 
(7). 
(6) 
(5) 
"(4) 
(3) 
(2) 
(1) 



Suspended Solids (9r32 , 28 2 million lbs:. )■ f' 



Heat, Poultry -and Eggs 
Dairy Products 
Fruits, and \^etables/ . 
Cereals and fiakery 
Household Otilities . ' 
Tobacco 

Shelter and Other Realty 
Apparel . " 

Autos, 'Parts, - and Repair 
Sugar 'and Confection? ' ' 




5.4 

2.5 
(-2.5 
-2 . 2 

3.9 

1.2 
11.4; 

5.7 
•8.9 
.5 

41.7%' 



DxSsqlved Solids (84-, 179 million lbs . ) 



Items ' 

'Laundry^ and Cleaning Supplies 
Drug^. and .^Medical Equipment^ 
J^p^el ^ , ' 

Mea't/ P6u"3!try-^d^Eggs . 
Autos, ^. Parts, and Repair ~/' 
^Household 'Pajper * Supplies 
Dairy Products 
Medical Services 
Insurance ' * 



15.8 


2.7 


11:4 ■ 


2.0 


-10.8 


a. 3 


10 . 3 


■ , 5.7 


5.1 


: 5.4 


■5.1 


. 8 .9 


,-3.7 


.3 


2.7 


, ♦ 2.5 


'2.6 • 


• ' -5.9 


2:6 


•10.4'. 


70.1% 


^ ■ 45'. 1% 



*Pori\itxon iinaex used to derive aggregate . rank scores xs dis- 
* cussed, in Section 4.-0. 



TABLE ^1 (Cont.) 



WATER POliUTANTS 



Phosphate Compovmds (8 ,-7.51 inillion lbs*. ) 



Consxuner Items . 


/Percpn-K 
of Total 
*^oIlution 


Pe'rcent/^of 
Aggregate Constimp- 
tion Expend! tutes 


■ (10) *Meat^ Poultry and Eggs ' 

(9) Dairy Products 
^ (8) Fruits and Vegetables 

(7)^ Cereals and Bakery . - 

(6) Medical Services* 

(5) Apparel 

(4) Tobacco 

{2) Fats and Oils 

(2) insurance 
" (1) Autos, Parts, and Repair 


-73 ^'6 
16 9* R 

1.3'^ 
.9 
.8 
.5 
.5 

.3 


, : 5\4. ■ 

' 2 5 
^ 2.5 • 
V 2 • 2 1 
5.9 
5.7 
1.2 
.5 
10.4 
• 8.9 


97.4% 


45.2% 


Waste Water (66/344 billion gallons) 


- ______ ^ _ 

: ' . (10)' ^eat. Poultry and Eggs 
/ , (9)' Fruits and Vegetablfes 
. • (8) Dairy:-* Products • 
J[ 7) - Cereals and Bakery - 
(6) Fats and^'Oils 
• (5) Apparel . 
, (4) Tobacco /' * 1 
J (3) Sugar and' Confections 
. - (2) ' Autos, Parts) and- Repair 
(1) Alcoholic Beverages 


30.1 . 

20.5 

10.4 

7.5 

5.4 

5.3 

i. 9 * 

1.7 
-1.3 
I.l 


5.4 

2.5 ' , 
2,5 

2.2 ' ■ 
.5 • 
, 5.7 
1.2 
.5 
8.9 
, 1.2 


88 . 2% 


30 .6%. . . • 



Nitrogen (24,436 million lbs.) 



(10) 
(9) 
(8) 
(71 

(5 
(4); 
(3) 

(1) 



•Meat, Poultry and Eg'gs 
Dairy Products j 
Fruits and Vegetables' 
Cereals, and Bak4ry 
Medical Services . , 

Apparel / 
Tbbaccor- 'j" <. 
Fats aiid Oils 
Insurance ' 

Autos, Parts, and Repair 



72 . 9 , 


5:4 


16.8 ■ 


2^5 


•2.4 


2.5 


1.4 


• 2.2 


.9 


.5.9 


.8 . 


5 . 7 - 


.7 . 


1.2 


.6 


.5 


. .5 .: 


\ 10.4 


.3 


8 .9 


.97.3% 


:; . --45.2%' 



*Poilutipn index used to derive aggregate rank scotes is dis- 
cussed in Section, 4 . C . ' ' ' 
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TABLE 2 



AIR POLLUTJSNTS (1970) 



/ - J . 

Consumer Items 


Percent 
of Total 
Pollution 


P^cent of 


Agg^g&te Consump- 
,t3^n Expenditures 


♦Household. Utilities 
AuroS/ t'artiS/ and Repaxr 
Me.at, Poultry and Eggs , 
Apparel 

Toiletry Items * < 

Dairy* Products ' 

Shelter and OtheryRealty 

Insurance ^ ^/ . 

Cereal^ and Bakery 

Eatmdry and Cleaning Supplies 


17.8 
10.6 
7.0 
5\ ^ 
4.3 
3.9 
3/.8 
3.7 
3.4 
3^1 


^ . '3.9 

5H 
5.7 
. 2.7 

.-2.5 
11.4 
10.4 

r 2.-2 
- -.2i0 


63.2%.- 


55.1% 



(9) 
(8) 
(7) 
(6)/ 
(5) 
(4) 
(3) 
(2) 

CD 



Nitrous Oxiaes^ ( 11 , 171 mill ioni lbs . ) 



( 10)-Household"Utilities 



(9) 

(8) 

(7) 

<6) 

(5) 

(4) 

(3) 

(2)' 

CD 



Adtos/,. Parts, and Repair 

Insurance 

ApjJarel 

Meat, Poultry and Eggs 
Shelter and Other Realty 
Toiletry Items ' ' »' 

Medical Services 
FQOtwear. and Accessories 
Laundry and Cleaning Supplies 




3.9 
8.-9 

.10 .4 
5.7 
5.4 ■ 

'11.4 

5.9 
1.8 
2.0 

58.1% 



iCarbon Monoxide (9,231 million lbs.) 



(10) Autos, Parts) and. Repair; ' 

(9) Shelter and Other Realty 

(8) Me4t, Poulti^ and Eggs 

C7) Toiletry Items 

(6) Household Paper Supplies 

(5) Apparel , 

(4) Insurance 

(3) Newspapers 

(2) Laundry and Cleaning Supplies 

(1) Dairy Products 




8.9 
M . 4 
5.4' 
2.7 
.3 
, 5.7 - 
10; 4 
.5 
2 ..0 
2.S- 

49.8% 



♦Pollution index used to derive aggregate rank scores is dis- 
cussed- in Section 4.0. • , ' ' 



TABLE 2 (cont.) 
AIR POLLUTANTiS (1970) 



Hydrocarbons (17,620 million Ibs^) 



C'ons\amer Items 



5i 



(10)* Autos, Parts, and Repair 
(9) Shelter and Other Realty 

-(8) Meat, ^Poultry and Eggs 

' (7) Apparel 

(6) . Insxirance 

(5) Dairy Products 

(4) Toiletry Items 

(3)- Fruits and Vegetables 

(2J Cereals and Bakery 

(1) Medical Services 



• Percent 
of Total 
Pollution 



30.4 
14.7 

7.0 
•5.4 

3.8 

2.9 

2.9 

2.9' 

2.6 
.2.3 

74 .'9% " 



Percent of 
Aggregate' Consump- 
tion Expenditures 



8.9- 
11.4 
5.4 
5.7 
10.4 
2.5 
2.7 
2.5 
■ 2.2 
5.9 

57^i 6% 



Sulfur Oxides (76,r922 milTion lbs.) 



(10) 
(9) 
/(8) 
(7) 
(6) 
(5) 
(4)- 
(3) 
(2) 
(1) 



Apparel 


. 26.2 


5.7. 


Household Utilities 
Autos, Part^/and Repair - 


2 5. "6 


3.9 


9.5 


8.9 


Shelter and Other Realty 


3.7 


11.4 


Insurance 


3.3 


10.4 


Floor Coverings 


3 . 2 


.3 


Household "Textiles 


2.8 " 


.5 


Meat, ^Poultry "and Eggs 


2.5 


.5.4 


Footwear and Accessories^ 


•1,9 


1.8 


Recreational jTransportation 


1.7 


1.8 


5 - * _ _ - 


.-80.4% 


50 .T% 



TABLE 3^3' 
SOLID WASTE (1970) 



Consumer Items 



(10) Meat, Poultry and Eggs 
(9) Aiitos, Parts, 'and Repair 
(8) Shelter and Other Realty 
(7) Dairy Products 
'16) Household Utilities 
(5) .Fruits and Vegetables 
,(4) Cereals and Bakery 
( 3) Apparel .' 
(2) Tobacco 
(1) Fats and Oils 



Percent' 
of Total 
Pollution 




Percent of . 
Aggregate Consximp- 
tion Expenditures 

5.4^ 
8.9 
11.4 
2-. 5 
3.9 
2.5 ' 

2.2 < 
5.7 \ 
1.2 
.5 



44.2% 



ERIC 



♦Pollution index used to derive aggregate rank scores is * dis- 
cussed 'irj^Section 4.0. ' 
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• SECTION yi 
CONSUMER POLLUTANTS 



In th6 preceding tables it is apparent that many 
categories re-appear consistently among the' top 10 for each 
pollutant type. In order to specify more precisely both 
the frequency and position of occurance in these 10 'top 
categories,* the summed ranks for all 12 pollutants were 
used^jtgjaerdve an aggregate pollution index for each 
consumer category. The ^^i^ ordering was found to be: ' 



Name 

Meat Poultry and "Eggs' 
Apparel 

Autos / Parts, and Repair 
Dairy Products 
.Shelter, and Other Realty 
Fruits and Vegetables 
Household utilities 
Cereals and Bakery 
Tbiletry Iterrds 
Insurance 

Lajandry and Cleaning supplies 
T&acco 

Medical Services 
Drugs and Medical Equipment 
Fats and Oils 
Household Paper 
Sugar and Confections 
Floor Coverings 
Household Textiles 
Footwear and Accessories 
Newspapers 
Alcoholic Beverages 
•Recreational Transportation 



Score * 

99 
72 
68 
65 
46 

44, . 

41 , 
40 
38 
- .32 
19 
19 
l6 
13 
13 
10 

5 

5 

4 

4 

3 

1 



These categories, then, can be looked at as 
-XJontributing a. major portion. of pollution/in the U.a. 
economy. Thus, consumption patterns for these items become 
the focal point in any discussion of 'reducing poll,ution by 
reduction of consumption^of highly polluting items 1 

Consianption patterns for three main classifications will -be 
examined: income, age-of-head of household, and region of 
the U.S. These classifications for analysis of consumption 
patterns wears chosen as indicators of the major differential 
•consumer groups in the U.S. society. ^ An analysi^-'of these 
three sets of consumer groups, will indicate the differential 
consumer patterns which influence market decisions, and 'thus 



♦Scores were obtained by summing rankis shown in Tables 3.1-3.3 
(the matximuro possible score is 120). ^ 
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differential methods of reducing pollution by affecting 
consumption patterns. In the a'nalysis of the three^ groups 
which follows f it became apparent* that only two of thei 
groups — income and age-of-head of household — revealed majoif 
differences which were important indicators of buying habits 
which could be affected by policy decisions. Regional 
diffeifences revealed no significant differences which were * 
not accounted for in the.analys^is of the two other groups. 

Figure 3 looks at polLutioh contributed by each income 
group for each^of these 10 highest polluting items. It is . 
obvious that tjfie two highest income groups- (which together 
include persons who earn over $10,000 per, year) by their 
consumption of these ten it^ms, over-contribute to the 
pollution problem. These two groups, 'comprising only 44% of 
' the. population, contribute an average 65%. of the total 
pollution for these 10 It^ems. The two lowest income groups, 
(which together include those who earn under $5000 per year) 
representing 29% of the population, contribute approximately 
'10% of the pollution. With respect to- consumer j-te^ms it is 
apparent' that the lowest income groups contribute heavily to 
food and shelter items; the items in which the highest 
income groups contribute most are insurance, apparel, autos 
and toiletries-^more apparent luxury items. 

Figure 4 examines pollution contribution for each 
consumer item by* age-of-head of household 1 ^ Looking at the 
graph of average aggregate expenditures,^ ft appears that the 
groups "with^ age-of-head of household .25j;-54 "over5-consume" 
compared to' their relative size in the population. 
Especially high are the groups from age 35-54 which comprise 
38% of the population but average 49% of the Aggregate 
consumption ^expenditures arid therefore 49^ of th^e , pollution 
contribution., The group with age-of-head of household 55-64 
contributes an average 17% of the consumption ^expenditures , 
and is 17% of the population. The two extreme groups, with 
heads of household under 25 and over 65, both "under-consume" 
relative to their size in the population. The over 65 age 
group i§ especially notable; aspit comprises 19% of the . 
population but averages only T^of the aggregate consump^tion 
expenditures. The highest p^Doportional' expenditures for 
this over 65 group, are in '^6d and shelter commodities, 
while the highest proportional expenditures for age groups 
35-54 are in apparel, insurance, and toiletries c Thus, if a 
reduction in polrcition is desired through a reduction in 
consumption expenditures, it seems obvious that attention 
should be focused on those groups who consume most heavily, 
that is, households in which the age-of-head of household is ^ 
25-54. < " 

Figure 5 compares regional consumption expenditure 
differences (see Appendix for 'map of regional divisions).. 
Relative to their proportions in the population, the Northeast 
and Northcentral regions over-consume. Coirprisitig 24 and 27% 
of .the- population respectively^/, they contribute 27 and 29% of 
the consxamption expenditures, and therefore of the pollution. 
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, SECTION VII 
PERSONAL, CONSUMPTION ITEMS 




*" ^ The purpose of the "'consumption model of pollution 
generation is to assdgn. responsibility for pollution both to 
decision makers in production^ ,and to consumers who demand ' 
the final products. Viewed from\this perspective^ there are 
•essentially two ways in which to lower- pollution: 1)* to make 
'changes in -production methods oi^ materials; arand 2) alter 
consumption patterns. The following section will deal'witH 
consumption patterns of the ten highest polluting categories 
of personal consumption, goods / and some of .the issues 
involved in making chan as in consumption patterns/ ' 

The -ten categories of personal consumptio^i item^fall 
into two ba^ic consumption patterns. Meat^ Poiiltry^ and 
Eggs; Dairy Products^ Fruits and Vegetables^ Cereals and ' ^' 

. Bakety^. Toiletry items ^ Household Utilities^ andf^Shelter 
and Other Re^ilty constitute the first consumption 'pattern 
group, and-Auto Parts and Repair, Apparel and Insurance, 
the second.- Each of these- consiimption pattern groups will 
be examined [see Figures 6-10] according to consumption 
patterns which emerge for income and age-of-head" of house- 
hold groups. ' ^ ✓ 

Of the ten top ranking ccitegpries of personal cSnsump- 
tion items scored in Section 4.0, four of them are foods: 
1) meat, poultry and eggs, 2) dairy products, 3) fruits and 
vegetables and 4^)^ cereals and bakery. The consumption -pat-^ 
terns for all four categories of these personal consulnption ^ 
goods are similar. As income rises the average, dollars 
spent per household per year for these food categories^ 
increases/ However, as, income increases, the average \ 
proportion of the household budget spent* on each food cate-- 

, gory decre;,\ses. Personal food consumption tends to be 
relatively inelastic in terms of quantity (calories) an 
individual consumes. The relative inel'asticity would account 
for the proportionate decrease. Thus it appears ijiiat 
increases in expenditures for, food reflects the ^ying of 
better quality foods which tend to.be more expensive'. This 
does not discount thp probability of an increase in quantity 
food buying, though this would appear to be slight. As will 
be noted' below, this increase in quantity buying will often 
be due to increased size of the family unit, which shows a 
high correlatiHDn with an increase in income. Thus the--ykey 
issue raised in this respect is. whether quality food pro- 
<3ucts which generally demand higher prices -are more pollut- 
. ing than food products of lesser quality of lesser exp'ense. 
Determination of this issue will be essential to any wise 
decision in regard to alteration in consumption patterris. of 

, food ;produc'ts • 

For the four food constimption categories, by age-o^-head 
of household, average dollars spent per household per ye'ar is 
less for g:roups with the age-of-head of household under 25 



21 



29 ' 



ERLC 



egd over 65, with' thte maximmn' amount being spent by the group 
with age of head 35-44. > The proportion of i±ie household 
budget is similaGr* for all age groins , with a slight increase 
noted in the 65 jand over age group. These consumption 
patterns basically reflect normal increase in family size and 
its decrease as the f^ily grows up. Heads of households '* A 
imder 25 years old or over 65 reflect the times in life when 
families .are just beginning to grow^ or after the children 
have left their families leaving parents alone. The 35-44 
age groups of/heads^ hoilseholds is the*,-tiirte when persons 
find their* maxi^num 'number of childoren at home . This appears 
to account foremost of the-^xpenditur^e patterns by age of . » 
household., -^.^ c _ — > ' V. 

BotK the age-pf-head of household and 'the income level 
consumption patterns for the fo\^;r fdod categories reflect rtO 
excessive over-consumption by any group . The foods in these ' 
four personal consumption categories are considered basic ^ • 
necessities/ of which consumption Ccmnot be cut below a 
certain point without affecting health:. It would* appear that 
changes in productipn^ethods and materials will be the more 
effective way pjE dealing \<ith pollution from- the food 
categories than t^ing to alter their consuit5)tion patterns 

^The constoiption patterns for toiletries are simileu: to^ 
the patlferns for the food categor;?.es. As income i? increases/ 
total dollars spent on toiletries increases/ emd tiie propor- 
tion of total budget decreases/ but a€ a lesser rate than on the 
decrease noted pn food categories . These patterns are - 
cpnsijStent in regard to demand changes' because of family size r 
increase and .qualrity / as* has been explaihfed' JLn previous 
peuragraphs. However^ it appears tAat the demand- ciorv 
torletrie's is relatively elastic thus indicc^ting ifluch of 
toiletries consxamption is not of em "essential" type. Such- ■ ^ 
would indicate that alteration of consumption patterns in ' 
^this category would be an effective means- pf ppllution / 
reductipn. ^ * ^ • I 

The third major category in i^e first consumption^ 
pattern^roup is shelter categojiesfwhich include:. 1) shelter 
and , other realty and 2) home utilities . ^ As with the f otir / • 
food categories / as income increases / the average dollars * \ 
^spent increases/ ^nd the proportion of the total /fs^ 
spent on shelter and ut sixties decreases. But this proper- ' * 
tional decrease falls at a faster xate than fopd categories j 
emd the dollars spent increases at ^slightly faster rate. ] 
The consumer groups with age-of -head of household; between \ 
,25-64 spend the highest dpllar amoiints and the lowest \ r 
proportion of household budget on shelter. Oniy the under \ 
25 age-of -head of household group spends a lower proportion^ 
on home -mtlli ties. There does exijst/ as noted before/ a *^ 
high correlation with age-of -head of househPld / income level 
and family si z6. Hesponsibility for indreased family size - 
and Increasing inconve level as age increases' reflects a ; 
consistent expenditure pattern in the shelter categories. 
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However^ eipendrtuires , f 6r housing has a relatively elastite . 
demand cili^rve. ThusS although increases in family size 
significantly effect housing expenditures , it seems 
apparent that, as income increases , persons tend to biiy 
more expensive and better quality- homes. Life styles, 
emphasizing nice* things may influence much of the increase 
in expenditures for quality housing but, undoubtedly , 
present' tax laws in regard to interest and depreciatioh 
deduction acdoxint Ifor much of the motivation to increqss 
an individual expendit\ire in shelter categories. To iltex 
consumption patterhs in shelter categories some changes in 
tax laws will be necessary . An issue which' must be , resolved 
is the relative amount of pollution the .production of an 
expensive home results in, ^^rsus cheaper housing. A-prob- 
lem comes forth in this* regard in that the price ,of the land 
may be a greater influence ; on a home ' s value than the 
structure itself. . Another issue is what constitutes over- 
consumption in shelter? The rap^d/rise ±n dollars spent on 
shelter and utilities would seem tb indicatV^that , while ^ 
^consumption cannot be cut below a certain minimal ^point, 
^ there is room* f oa: a lowering of consuncqptioh of the highest 
income groups and middle age-of-head of household groups > 
while allowing them to maintain some degree of higher spend- 
ing 2uid greater comfort. / * 
. . There are thriee other personal consumption categories 
ifhich must be discussed. These ate .apparel/^ autos and< 
insurance. These products will be discussed separately for 
two reasons. First, they are generally nbn-necessity items, 
'an<} second^ their consumption patterns are such that they 
are more susceptibie to changes which would lowfer. pollutfion. 

Two of /these three cohsvar^tioh categpries vi^hich have ^ 
similar consumption patterns are app'arel and insxirance 1 
The averagi? dollars spent , per household, in^ the/ categories 
.^increases^St an extremely rapid rate as iricome' incriaases 
As income increases, the proportion of the household budget 
spent onr apparel also . increases . The * total dollars . spent 
on the categories is the highest for the age group's 25-54| 
^d these three age groups also spend the highest relative 
proportions- of their budget on apparel and insurance . The 
ov^ 65 age grpup .spends much less propbrtionally and in ^ 
actual dqll^s on insurance and apparel. . Thfe patterns for 
income and age of hea3 ,of household are consistent because 
of th^high^ correlation between the twd. Though at some V 
minimiQ level the demand curve, for apparel may be inelastic, 
the demand curve above this minimimi is relatively elastic. 
Thus, it seems clear that increases in both quantityTand 
quality of/appaurel .take plage as income leve^T increases.* 
No doubt much could^be done t6 alter consumptipn patterns* . 
in apparel to reduce pollution (if such is deemed desirable) ; 
.however, the real i9sue is which Vcucieties bf fabrics 
actually result in greater pollution. For example, does 
growing cotton,, which requires fertilizer and pesticides, 
cause mor^ damage than manufacturing synthetic materials 
which uses many chemicals? " 
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Families tend to purchase more expensive homes and 
/ more aut;^mc5biles (i*e*, second cars) as their income levels 
riise* To provide for ^family security and prevent possible 
financial -ruin in case" of an accident, one insures his house, 
automobiles and life* The more valuable one's home or cars, 
*th^ more insurance is paid; and the higher one's, income^ 

- I|;vel, the higher bn^'s price for insurance, ^ This alsp^ 
inqireases with age. Though these consumption patterns could 
be' altered easily, some other method of providing financial 
security would have to be devised if that alteration is to 
be; acceptable. ^ • ^ • , 

The final consumption category of importance is -auto 
purchase, parts, and repairs. The proportion of a budget 
spent on autos increases through income' levels $500-7500 and 
remains fairly constant untiX income groups over $15,000. 
where the proportion decreases. .Total dollars spent on autos 
by age-oT-head of household is highest for age groups 25-54. 
Proportion of budget spent on a'dtos is highest for those 
lindea: 25 with the "proportion decreasing as age increases. 
The, young who are just beginning 'to "earn their livlihood 
have lower median incomes than those in the prime years, of 
employment. The youngest age groups have greater desires 
for mobility (especiall;^ compared to thje over 65 *age groups) 
and thus are willing to Ispend a much greater proportion of 
their budget on auto purchases . Data reveal that the niamber 
of autos owned' increases as income increases • This raises 
the issue of whe^ther two or ^:hree cars per household consti- 
tute over-cohsumption . Another issue in regard to automo- 
biles consumption is whether the cheaper or more expensive. 

- cars are the greatest-polluters. Factors involved in this 
^determination are quantity oi parts in the auto, processes 
used to make the parts, efficiency of its engines and amount 
of energy consumed. However, it is , clear that alteration 

of auto cdnsumption could have a\ noticeable effect on pollu- 

' tion. reduction.* • * 

Whether some mectianism should be sought to alter 
personal consumption patterns to aid in the reduction of f 

■ pollution is a personal ' decision to change one r's life style I 
or a governmental p&licy decision. Thi's analysis has sought 
to provide some understanding of where the cons tiit^ tion 
patterns affect the pollution /in* tlie nation.' ,It .peems clear 
that products contributing tiie greatest pollution are those 
which are essential to health., > Thus any change in consump- 
tion patterns will have to l^ake place ajtiong spedific food 
substitutes rathe.r than between food\ categories . Other 
high polluting products reflect personal desire for comfort 
and economic securii^,. To alter consumption patterns these 
areas should- be somewhat easier than -in essential food . 
categories but nevertheless wiir be difficult even if 'deemed 
to be desirable* because adequate substitutes must be provided 
^ 'A note should be made in regard to tlje isignif icance. o£ ' 
over-consumption by the higher income levels. Because these 
income levels are so smalfl in .relationship to the massive 
middle class that; for poiicy making, 'little consideration 
should be given to the consumption levels of '^^y high or ^ 
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very low income groups.. It is the cdnsiimption patterns of 
America's middle clas^ that has the 'greatest 'effect with 
respect to pollution. National policy must look at'^the 
fovces causing this if we are to use alteration 6f-consump- 
.tarpn .patterns as a tool to bring about a feductiofi in 
pollution, . * 

There are three important limitations which must be^' 
■considered in this 'type of consuinption-poll\rfeion analysis. 
The first is the masking of highly polluting Mustries. 
By the nature of- the input-output analysis whib'h was used • 
to determine the pollution caused in' the total 'process of 
produc;tion of fin^ consumer goods, some oi the most highly 
polluting industries did not appear on the final list of' the 
top ten pollutirrg categories primarily because .a good portion 
of their production v/as inter-industry production, ^hus, " 
the pollution which these industries caused v/as distributed 
over those consumer items to which they contributed. 
Examples, of this can 'be se^n in ^he paper, auto, or electri- 
^cal energy generating industries. Although each of these 
industries contributes heavily to the pollution problem in • 
the U.S., the products which they produce for the final 
consumer is a small part of- their total. output . A major 
portion of their output is delivered to other industrial ' 
producers, and it is to .these final producers vthat the 
pollution is allocated-. This' becomes especially important 
for the policy maker, who is trying to determine possible 
'trade-offs in consumer items, and who must recognize- all ' 
contributr.ng factors to pollutipn of any of the po#&vi.ble 
substitute items. - ^ '■ • - - 

The second limitation deals, with imports and exports . 
By the, nature of the data used- to develop -the pollution 
figutes, all pollution which was generated in the- United 
States,, and only that pollution is included. ' lii terms of - 
our model this means that all pollution which was ■ caused in 
the production of goods (subsequently exported from- the ' 
U.S.)i is s till .included in our model, and was distributed 
over the total amount of goods purchased in the v'fS. On 
some- items, which were heavily exported, this woui#. mean 
that the pollution caused per dollar of.. item bought .was 
higher than it should have been. On the -other han'd, the 
pollution caused in production ^of goods made outride the 
U.S., then imported and sold iiiPthe U.S., is- not iiicluded- 
in the model. For the purposes of this report> the . 
assumption was madfe that these tv/o amounts of pollution 
balanced out. Testing the validity of this assumption was 
beyond the scope of this project. It' is, however, an area 
which should be considered in any further investigation.' \^ 

The final area of .concern, deals with, the spatial ' 
disttibution of pollution. One of the most important • 
variables in pollution severity is the concentration, or 
dispersion of pollution sources. If the pollution is 
dispersed override ateas the natural ecological system -can 
deal with the pollution naturally without undue harm. Pollu- 
tion problems are amplified by the concentration of ^pollution 
in small spat4.al areas, where problems of interaction of 



pollutants/ as well as the mere concentration of the ppllur/ 
tants', .,puts great strains on "the environment • The data 
wh|;ch were, used in -preparing this report did hot allow us 
to deal witi the problems of spatial, distribution of 
pollution, but only with total amounts of pollutant which 
were purt into the environment by various industri*al processes 
It is weir to be aware ^ that while the total ampunt of 
pollution" contributed by various consumer items is extremely 
important, the policy maker must be aware of the spatial 
distributions v;hich coirtQ' into play* 
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' SECTION VIII • ^ I 

REQUIRED WORK ON -CONSUMER. PRODUCT USAGE 

« 

*.u ^ second major compoivent of the consumption model is 
that of usage of the .product -by the consumer . A. brief - 
investigation of these areas of vconsumer product usage- 
water, electricar energy and transportation— indicated that 

. the mag^iitude of the effort required to adequately evaluate 
pollutioii impact of consxmier product usage was not wiithin the 
capability of our research due to time and resource limita- 
tions, as well as difficulty of obtaining readily available 
pertinent data. However, a number of generalizations 
developed from our brief- investigations, which, though not ' " 
adequat(?ly supported by thorough research, should be noted 

. as areas which need further substantiation^by. ^pirical 

It does not appear that residential and household water 
^ consmiption contributes significantly to pollution. Water, 
however, is; a primary carrier of poTlutcLnts, and a 'few house- 
np4.cl^polluUlrig agents afe carried away from the home b^ .water. 
Chief Miop§ these are residues of laundry detergents , " (pri- 
maril^<-EJhospha^es) , and suspended, solids and organic matter 
froro/'home food waste disposals. 'Water delivery systems, 
water-usiiig appliances and waste .water disposal system^ add 
to pollution by their cohsumption-of electricity. -Variations 
exist among socio-economic classes' due ' to the higher income 
groups possession of more water, and waste water disposal 
using appliances. .However., regional variations 'are not 
signxf leant with respect to pollution impact. 1 

Almost every Jiome in the United St^te^ is wired- for 
^lectrical energy use. Electrical energy,, at the- point of ^ 
household consumption is non-polluting but at the site of 
generation, (by fossil-fuel fired power plants) , it results 
in significant amounts of vpollutidn. In the United States 
.in 1970,. 81% of. electrical power was generated by iJie burninq 
of fossil fuel. 2 J ^ a 

The residential^ sector in 1970 consumed approximately 
25% of the total .Metrical energy cons'umed in the United 
States. 3 Space 'heating, water heating, cookingy and refri- 
geration account for more than 80% Q,f the residential usage. 
Space heating is the foremost .user of electrical energy, 
consuming over 50% of residential electricity used. 4 
J A^ number of factors appear to"^ affect regional variations 
in the pollution impact of electrical energy generation. 
First IS- the population, density. The number of units using ' 
electricity is a function of this density. 'The second is 
climat^,, whi^ch is reflected in the high concentration of air • 
conditioners in warmer regions of the nations and the greater 
use of heating systems in colder regions, A third factor is - 
the type of energy use to generate electricity in the area. 
In the Northeast and No.rthcentral region^, where much high . 
sulphur content coal i^^ used, pollution is generally greater, 
particularly sulphur pollution. ^'In the West, much of the 
electricity is generated by hydroielec trie plants; thus, 
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little a^-r pollution occurs. In addition, low-sulphur coal 
is available in the Wes€; .thus, air pollution from coal- 
fi^ed power plants is relatively less than in other areas. ^ 
' 'A limited amount of reliable , data /is available on 

^ownership and usfe of both water-using and. electricity- 
consuming appliances ^by various 'socio-economic classes. ^ 
There are, however, .indications, that significant variations 
exist among income -groups in regard- to ownership of house- 
hold appliances even though refr.igeirators and television 
sets 3ooe found in nearly all of \he homes in the United 
States. 5 ' / . \ 

T.he primary energfy source of the transportation systems 
in the United Stated is^ fossil fuels./l^The combu^stion of • . 
fossil fuels result in emission.. of pollutants directly from 
the exhaust systems of the motor ^vehicles and airplanes. ' - 
Some pollution results from electrical energy , consumed by 
s'ubway s / ' and elevated and surface commuter trains. 

It is apparent that income lev^ils -have a significant 
effect^ on the type of transport sys.tem people use. One 
major factor is the hi^ cost of personal automobiles,, and 
the relatively expensive fares of ^ome transportation sys- 
tems in comparison wi^ others. Indications are tiiat owner- 
ship of an automobile (and numbe^; of automobiles owned)^ - 
increases with income level. ^ This affects the total miles ^ 
traveled by a household, and thus^ inf luences' pollution contri- 
bution of that family. Alsb^ it appears^that bus travel 
decreases^and airplane travel increases as income level 
increases. This is no doubt due 'to low income groups being 
.unable to afford expensive airline fares and the expense 
of traveling long distances. Social variations also exist, 
presumably because a high cor:ielation exists between income 
level and occupation and education* However, regional varia- 
tions In pollution attributed to using transportation systems 

'can also be accounted for by its"^ high correlation with popu-^ 
la tion density in the area. 

There are other important factors ;which must be 
analyzed to understand the/ impact of 'tiie use of ^transporta- 
tion systems by socio-economic classes,. Among these are 
percentages of pollutants by weight emitted by each type of 
transport^ number of passengers carried per transport unit, 
and person-miles traveled in each type of transport. 

The solid Waste component of the consumption model con- 
stitutes 'the final stage of product flow from raw material 
growth (or extraction) to disposal. Solid wasffe generated 
in thp Indus trials and agricultural production of consumer 
items has been taken into consideration in the ptoduction ' 
component of the model. The remaining part of the solid 
waste component to be treated is the solid" waste generated 

•by the residential sector. A survey of available literature 
in Jihe area of differential residehtiai generation of solid 
waste -reveals that only a very limited amouitt of pertinent 
research has been compiled; as a result, no national generali 
zations could, be drawn. However, ;a regional study of the 
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quality -and gu&htity of residential solid waste' generation, 
which-was in progress a€ the time of .printing this: report, 
should provide -some much needed, data-f 
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Somj- Jay ^hiedeskamg^^n^^phon^^ . These were 

used*4;o^ arriv^at "tiie percentages for the income groups used 
throughout this report. ^ 
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SECTION IX. ' . . 
A THEemETICAL INPUT-OUTPUT MODEL FOR HOUSEHOLD' CONSUMPTION 

A consumptive model "of the. u:s. economy and 'its resultant 
po-llutxon addresses itself to a fundamental concern, ft^. 
«n?S?^^^ T l^^^ '^^^^^ °" °^".ses of pollution by . 
S ?ho i^°"sehold consumption and the causal chain 

S?o ^° eventual solid -waste pollution. 

M« oi!.- • the consumer plays tthe earlier Critical role in 
nis .exercxse of demand for a seemingly ever-expanding supply 
Of consumer pafoducts. Consumer demand r then, suggests an, 

i--K?'^^ environmental inquiry as well as a hint of 
xrresponsxble and contrxbutory performance to the pollution 

nL^Ji^ll-^'^' suggestion that surfaces during this 
causal chaxn of consumer demand-raw material-final product- 
consumer usage-waste and -disposal, is that national energy 
S,^™o^K^%?- ''^^^ ""^^ material resources are beihg con- 
nr-l^J J?"^^^^ decision Not only are the questions 

Xt ^ ?°^f -consumer buy"' and "how does, he dispose of 
' .but also how and to what . extent doe's energy 
?iS^ed fiL a i;!?> • useful life. .Indeed, pollution ca^be 
vxewed from a multxvarxed perspective of consumer demand. ' 

IX ."A Purpose of Model ' . 

ho,,., ^ theoretical input-output model for. 
d???S2i?^ " ^° suggest a methodolog^r to assess 

to itfn?? J • Pollutants and their sources. Through- an approach 
to quantxfxcatxon and subsequent measurement the effects bf . 
household pollutxon can be traced from consumer buying patterns 
through product utilization habits and their ^cco^3^lxlq^ 
■energy usages to the eventual waste of disposal of the pro- 
ducts cpnsumed. - , ■ ' f 

„,^"^^"f?Pj"^5.^° set up a consumptive model of pollution, 
II ^'^.s .^o^'^f that xnformation on one- essential component of 
Sl?o"^ I.e. , dxffereatial usage of products, was. unavail- 
J^lUll settxng up a "consumptive"' model these data play an 
JS?r??^^An-, 4. • °^ essential part in understanding the- consumers 
role xn poliutxon. qenerat^.on, both industrially and personally. 



IX. B Model Description 
-4 



^n^^^HS^^u^fi i^Put-output mbdel (as shown in Table 
-X. „ ^ nousehold consumption would. address the causal ' chain 

m4terialHEinai product-cons^e^usSge- 

ra^mati3a?^'^v•^r^ conceptual model, consumerdemlnd 
.and raw mate^xal utxlxzatxon result in a final product whirh 

series at activities can be viewed as the input into the 

Sraecfsgr""'?^;?? r'?' constitute Se inSgkr'house- 

household o^off^L"^^?;'' parameters are products purchased"" 
^?e^pf S seel a«a lor-° °" purchases 



TABLE 4 

CONCEPTUAL INPUT-OUTPUT MODEL FOR HOUSEHOLD CONSUMPTION 





INPUT 




OUTPUT 






Household 
Parameters 




Household. 
. ^Acquisition 


Impact Dimensions 


----- 








Of Product 


During Usage 


After Usage 




Income Levels 




Frequency of 
Purchase 


Efficiency of 
Product 


Quantity of Solid 
Waste 


-\ 

• 


• 

Age Levels 




Quantity of 
Purchase ^ 


Method or Type 
Of Usage 


Nature of Materials To 
Be Disposed 

• Biodegradable 

• Non-biodegradable 




Regional Locales 




Quality of 

Products Purchased 


Completeness of 
Usage 


Method of Disposal 




9 

• 


- 


Nature of 

~ Products Purchased* 


Frequency and • 

Duration of Usage 

Repair and Upkeep 
of Product 


Recyclability of 
Product Materials 








• 


Energy Consumption 
of Product 
• Type 
m uuanuj.uy 


* 


I' 

r 


to 
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• nature of products purchased 

• quantity of products purchased" 

• quality of products purchased 

• frequency of purchase 

Household profile information qualifies or conditions 
zhe product-purchase picture as it seeks data on household 
composition by: - « . 

« ' ■ ' 

■ * • income levels 

• age levels 

• regional locales . 

- ^ Pfesumably, a di-fferential picture begins to emerge. 
That IS,, different groups buy different products in different 

^ quantities m differi^nt sections of the country, at different 
time?, etc. For example, it wotild answer such questions as 
wnich income groups purchase the highest quality TV sets 
how many do they purchase, and how often? This information 
would be tied in with information on differential pollution 
by types or brands purchased and from this would begin to- 
develop^differential consuir^ion-polTution pa^tterns. by groups. 

Subsequently, there' is' an output or a series of impact 
dimensions that arise as a result of the initial household 
decisionv .These impact dimensions are activities .that basic- 
ally occur (1) during usage and (2) after usage. . 
^ The "during usage" stage incorporates both performance 
stage and the energy consumption stage. Basically, how lonq 
and how effective is the product being utilized and what 
energy is being expended to keep it in operation? Product 
.•utility questions seek the following information: . 

y m effiqiency of product ' * 

/• type or method of usage 

• completeness of usage 

, • frequency yaiid' duration, of usage <^ • " ' 

■4 repair and upkeep of product - 

• energy consumption of product (by type and quantity 
^of energy) 

These impact dimensions would begin to qualify the earlier 
basic product-and-household data.'' For example, it could be 
hypothesized that poorer people contribute more to pollution 
by purchasi,ig lower cost (and quality) TV sets, because^ 

• companies producing TV sets at minimal cost igay 
use more polluting production methods to minimize 

• costal; ' ~ 

o efficiency of the TV set may be poor, thus demanding ^ 
. higher ..quantities^ of electrical energy to operate; 

• quality of the- set may be poor, requiring more 
frequent and extensive repair or upkeep, thus 
demanding more production of replacement parts . 
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*The second and last impact dimension would deal with 
tfee product or its wastage* after usage. This ,data search 
wo35l prestimably convey back the information 
poMAition: 




actual 



quantity of solid waste i 
nature of materials to be disposed (biodegradable 
or non-biodegradable) / 
a method of disposal (home incineration; sewer - 
, system, garbage disposal,, public^ garbage 

collejCtion) y • / '^""^^ 

• recyclability pf product materials 

Again, this information would begin to assess differential 
pollution in the sense that, eyen though lower income jgroups 
may purchase fewer TV sets, on^ the whole they may contribute 
more to solid w^^te because tlie quality of the product they 
purchase may f oirce them to dispose of it more quickly^ with ' 
less use. On ,^he other hand', this data analysis would bring 
in the added dimension of second-hand products. That; is, 
while the higher income classes may contribute to less solid 
waste pollution directly frqm disposal of heavy appliances;^ 
because they are re-soid to lower income groups, they are in 
some sense responsible^for the solid waste created after 
final usage and disposal. 

This informational dimension would also help to indicate 
differences in disposal methods, e.g., garbage disposals vs. 
garbage collection for foo^ wastes, and diffefences in pro- 
duct material composition in products purchased by groups 
which would contribute to easier recyclability into !tjie indus- 
. trial or total environmeatal system.^^ 

Very closely connected with th-is, information, would be 
a computer simulation of tradeoff implication's' in consump- 
tion items, "^his would include e^alua^tion *of probabXe or 
possible tradeoffs in cpnsiamer items ^necessitating a much 
more complete breakdown of consvunption category-) , dif f eren-% 
tvLal pollution g^eration in production of tradeoff item'fe 
(or tradeoff materials) , diffusion or concentration of^^ 
sources of pollution, and differential possibilities of 
affecting these tradeoffs among consumer groups. 

Again, findings of these two studies would presvunably 
either substantiate or obviate the initial household pur- 
chase decision, if this would be judged to be a valuable 
objective^ for policy study. 
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SECTION X 
r APPENDIX 



Derivation of Consuinpeion>-Production Categories 

^^^^ National Conference Board" . 

divided final coiisumption items into eight general cateqories 
of consumpt^.^ Each in tu5:.^, is broke? doSh into' very ^deJIiled 
ITSoiln't/''" each group/e.g., food/ beverages Ind'^tobacco 
ifinJ ^ categor^ies, sufficiently detailed to- - 

sis?enrw??£^?h^?^ new categories of'^consumption con- • 

sistent with , the final demand categories from the model. 
^■^^ Out of^the 185 Almon production sectors, 126 are classi- ' 
fied as fxnal consumption sectors. Each of these 126. sectors 
Kuf tS'f ?rs^^ 'f " SIC numbers which apply to that sec?o^? 
^^"^^^^^ ^'l^^ f^^P aetermining the composition of each 
sector was to obtain a detailed description of the products 
which came frofti industries,, described, and to dev=ilop a list 
of those products- from each sector which would go to ?inal 
consumption and those which were interindustry products? At 
th:j,s point, a comparison of the product usage descriptions • 
IStSfd^i^i-?^ consumption categories f rL. the nJb and ah 
i^J! i V production-consumption sectors was 

cSnlino-tJon''?.^ '"'^^ desirability of maintaining as many 
carefully the differential consumption patterns of income 
thti- J"?^^^5ionar groups, and also keeping in mind the fact' 
that ca^tegories must be aggregate enough to satisfy definitions 
on h^^-""^ xn each final demand and^onsumption secS? 
o? ^^^i-n^^'-K ""S"--^ information an original classification - 
of sectors by product usage was made in conjunction with con- 
suinption -categories «rbm the National Conference Bbard and ' 

?her ?nn''-J''^ r-^^ ^^^^^ classified were noted for ?ur- 
tner consideration. 

^-h.-o sectors which could not easily be classified after 
this primary assessment fell into two general categories 
First, sectors whose' final "consumption" products were not ' 
n^^J^niJ i^i?^^?''^''^ secondly, sectors in which final 
llntZl r ^J^f^^y two or more different consumtive ' 

sectors. In solving these problems, two bas-ic sources of 
information were used: . • "cii.-.u sources ot 



1. 



A list of five digit SIC product shipments adjusted 
for exports and imports for .1958 to 1969 were made 
available from Bureau of Business and Economic ' Re- 
search at the University of Maryland. This list 
gives millions of dbllars of products shipped from 
each _5-digit SIC code industry for 1967 and a coef- 
ficient which gives the proportion of tha£ shipment 
whi,ch went to personal consumption expenditures.! 
A/ list of "Industrial Composition of Personal Con- 
sumption byPCE Category, in Producers' and Purchas- 
er s Prices, 1963, "2 published by the U.S.- Depart^ 
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ment of Coitmierce, ^Office of Business Economics. 
Tljis gives the final consumption items which .are- 
. delivered from each industry to personal consump- 
xtion (classified by the industry classification 
used in the 1963 Inputs-Output Study of the Survey ^ 
of Current Business > . I . 

To determine the final "consumption" from problem sectors/ 
a description of each sector by 5-digit SIC .code was made In 
sectors where final products fell into two or more different 
consumptive categories, the 5-digit classification was suffi- 
cient to divide the sector into its various; final cqnsvuhptive 
components. Then using the list of, product' shipments by 5- • 
digit SIC code, the sectors were divided by the proportion of 
the various consumptive -sectors • Two general types of solutions 
were made. First, some sectors of the product categories con- 
tained items which could be .classified into two cone ^uptive . 
sectors/ e.g., miscellaneous housewares and linoleum, which 
would be classified under the consumptiye sector labeled floor 
coverings. The five digit SIC codes were sufficiently detailed 
to allow' linoleum production to be removed from the other pro*- 
ducts. The personal consumption expenditures for linoleum-(a 
multiplicative product of the 1967 pf-oduct shipments and the 
proportion of those shipments which j^^ent to personal consump- 
tion) were divided by the total personal consumption expendi- 
tures for the entire- secitor to determine the proportion of that 
sector which as^ to be attributed to miscellaneous housewares 
and the proportion which* was to be attributed to linoleum. 

The second type of solution followed the same procedure / ^ 
however when the personal consumption expenditures were cal- 
culatedy it vas discovered that one of, the sectors which re- 
quired separation was , in fact, void of personal consumption 
expenditures. -That is, part of the sector was producting en- 
tirely for other interindustry trades. An example of this 
was f ouri^ in the ship and boat repair industry. In trying 
to separate ship repair .(which would be placed in a consirap- 
tive' sector for .long distance ship travel) from boat repair 
(which -would be placed in a sector for other recreational 
travel), it was found that the ^Sje^-aactors which produced 
for the ship industry had 6oef ficients of zero for the per- 
sonal consumption expenditure^. Thus the final consumption 
expenditures for this sector were placed entirely in the pro- 
ducti"on-consumption category for other transportation, since 
ship repair was not a final consumption item for the sector. 

A final type of problem presented itseif in the product 
category labeled "Broad and Narrow Fabrics . " In this sector, 
. the 5-digit SIC codes did not suff icienfly divide the industry 
to allow separation of the final products into fabrics fpr 
apparel and household textiles. The "industrial Composition 
of Personal Consumption Expenditures" data allowed separation 
of fabric for apparel from household textiles, by separating 
respective purchases for apparel from durable and semi'-durable 

^ ^ 36 
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h4se^urnisHings, which were thus calculated for -sectors of the' 

It xs necessary at thi^ point to make clear the assrnnn- ' 

Jnto Sif ^'^'^^"^ Almon«? -producrca?ego?S'^ 

S^? their component .consumption parts. The assumption K 
-Sat is ^t? ^^""^ product category pollution is created equally. 

Sve p|;ts 5°..^ '^^^^'^^^ i"t°, different consu^p-^ 

tive parts, it is assumed that the proportion of dollars of 
.finar product sold to the consumer is equal to ihe propor?Ln 

pollution created by that part of thi sector. to time . 

ror~ass';mplL';?"^' ^° ^e^eaSl- 
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Food 



« 

!• Cereals and Bakery Products (2) 

a. Grain - 5 ^ ^ , ^ 

b. -Grain Mill Products - 26 ^ 
c* Bakery Products - 27 ' 

2. Meat, Poultry and Eggs, (29, 122) 

a. Poultry and eggs - 2 

b. Meat, animals and livestock,, beef and, hog faanns - 3 ^ \ 

c. Meat products'- 23 • \ 



3. Fish and Seafood (44) 

a. - Fish and shellfish - 8 

b. Canned and frozen fish - 25 12% 

4. Dairy Products (49) 

a. Dairy farm products ^ 1 ^ 

b. Dairy products ^ cream and cheese - 24 

5. Fruits and Vegetables (63^ 133, 174) 

a. Fruits, vegetables and'^trther crops - 7 

b. .Canned and frozen fruits and vegetables - 25 



6. Fat? and Oils (1-23) 

a. Fats and oils - 32 

7. Sugar and Confectionary (154 > 

a. Sugar - 28 

b. Confectionary products r- 29 

8. Misc/ Foods (140, 147, 178) 



a. .Pasta, spices 33 
Beverages (163) 



61% 



Soft drinks and fiiyqrings - 
. Coffee - 33 39%^ '7-^1 



88% 

KEY TO LISTING 



A to M = "Major Consvunption- 
P reduction break- 
puts . 

1 to 48c Consumption-Prod- 
uction categories 
used in this report, 
based on the Nat- 
ional Conference 
Board's sectors 
identified in par- 
enthesis: eg: (2) • 
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B. Alcoholic Beverages 

10. . Alcoholic Beverages (186) 

a. Alcoholic beverages - 30 
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a/b/C^etc.= Equivalent 
Clopper 
Almon sectors act- 
ually used in the 
Consumption - Pi;'od- 
uction Model which 
generated the 
results reported 
in this document. 
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C. Tobacco V 

11 • Tobacco Products (192) 

a. Tobacco Products - 34 

D. Ho usehold Op erationc^ 



12.^ Shelter and Other Real Estate (3, 1, 22) 

a. Sand and gravel, asphalt, clay ceramic -16 

d. .Roofing and. painting materials - 69 

e. Glas;? - 78 

f. Cement, concrete, gypsum - 81 

g. Other stone and clay products - 82 
n. Nails and other steel - 83 

i. Aluminum - - 



Aluminum - 87* 
- j . .Wire - 90 - ' ~ T _ - ' 

Plumbing and heating equipment - 94 
1. Structural, metal, i.e^, dbors, platework 
. .ornamental - 95 ' I : ' pj-dteworK, 

in. Screws, bolts - 96 ./ j ■ 

n. -Credit agencies, banking, brokers - 165 

o. Owner occupied dwellings - 167 

p. Real Estate. - 168 ^ 

q: Landscaping - 10, 

r. Metal standings - 97 . ' 

s. Machine tools/ dyes/ - 106, 108 

■ t. Gum and wood chemicals - 61 10% 

13. Fuel, light, refrigeration and water (24) 

a. Coal - 14 ' , 

b. Electric utilities - 160 

c. Natural gas - 161 

d. Water and sewer services 162 

e. State and local electric utilities;- 180 



14. Lodging outside of hate (15, .21) ' ' 

a. ■ Hotels and lodging places, trailer parks -^169 

15. Telephone and other call comfnunication (35) 

■ " 'SiSnr: Ul -^^^^^"P^' -^io' and TV trans- 
b-. Call communication - 158 



39 AO ' 



I 

48 

ERIC / 



16. Laundry and Cleaning Supplieis (39, 40, 42, 163) 

* \ 

a. Soaps / detergent^s - 67 49% 
17.. Paper Supplies (41) 



a. Converted paper products, paperboard - 48 

b. Envelopes, tissues and napkins - 49 
■c, ' Paperboard containersV- 51 . 

18. Writing Supplies', Cards, and. Stat^Lonary (49) ■ 

a. Pens, pencils, and other\^fi)je supplies -.149 

■ 19. Moving, Freight forwarding, and\^Stprage (48) 

a. ■ Freight forwarding - 157 

b. Trucking ~ 153 

2'0. Sprays, and Fertilizers (51) 

a. Agricultural chemi6als - 61 90% ™- ^ 

b. Agricultural fertilizers and chemicals - 59 ! 

c. Pesticides and disinfectants - '60 , , i 

d. Chemical fertilizers, phosphates, fluospar - 17 

21. General and Repair Services and Supplies (45, 47, 50, 52) • 

# _ 

a. Barber arid.beauty; TV, refrigeration and watch 
repair; vphoto 'Studios - 170 ' ' 

b. Misc. business services, duplication, detective, 
bicycle repair, consulting - 171" 

* « ' . ■ ^ 

' E. Housef urnishinqs and Equipment 

22. h'ousehbld Textiles (2) i 

a. Felt, lace,. artificial leather, -linen, burlap, 
ribbon, yarn - 37 ^ - • 

.,,h).^ Drapes, bags, towels, awnings, sails, embroideries, 
' " diapers - 40 

c. Broad and Narrow Fabrics 35 52% ■ 
" .2 3 . -rFloor .Coverings ( 29 ) 

a. Woven and tufted' carpets, rugs - 36 
/b. Linoleum - 150 23% . 

24. Furniture .(17) 

a. Furniture, lumber and wood products - 41 

b. Household furniture, non-wood - 45 . , 
3. Wood and metal partitions, shelving, venitial 

blinds - 46 

O 40 " 
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25. Appliances (41, 60) 

a; Sewing Machines, food appliances, wood working 
machines, printing 109 

b, Vacutims, dishwashers •;vl6 

c. Household appliances ; .cooking refrigeration, 
laundry, grinders 121 

d. Lamps, and lights - 124 

e, ^Mechanical .measuring devices, thermostats - 142 
f • Generators- and motors - ,120 • * 

26. K'itchenware 

^ ' - _ '* 

a. China, tableware, and other' pottery - 80 

b. Cutlery - 98 56%' 

c. Silvejrware - 147/ 25% 

27. Misc. Housewares (79) 



a. Awnings,, brush handles, film and tubs, mis. plas-i 
ticfs— 74 . \ ^ K 

b. Handtools and other hardware- - 98 -44% '^N 
- c. Hangers, springs, barbed wire - 99 " 

d?. Engraving^ polishing, safes and vaults - 101 
e. Farm machinery - 103 

f • . Typewriters and balances .and other office . 
machinery -r 115 ' - 

g. Cards, bell's and Xmas tree lights ^131 

h. Feathers, buttons / pins , brooms , candles - 150 77% 
1. Wall light switaiies, transformers - 119 - ' 

D. Batteries - 129 2% ' ' 

k. Industrial chemcials - 55 

1.- Misc. plastics - 62 • - 

m. Clocks - 146 23% 

9 

F. Clothincr and Materi^aTs 

28. Apparel (3, 15, 16, 17, '30, '42, 43, 44,. 57, 68, 69, 70, 

" ^20, 121, 122, 135, 149, 150, 15i; 

159, 167) 

''-^ 

a. Outerware, underware, hosiery (knit goods) - 38 

b. Shirts, blouses, coats, suits, fuirgoods, hats and ' 
caps abd gloyes - 39 

c. Bread Ipind Narrow Fabrics - 3.5 48% 

Footwear and Accessories (18, 28, 23, 24, 25, 27, 45, 50 
51, 52, 54, 55, 71, 75, 77, 95, 100, 101, '102, 104, 105, 
123, 128, 129,. 130 > 132, 133 , 152, 156, 158) . 

a. Rubberfootwear, bags and baloons - 73 

b. Leather footwear - 76 • . 

c. QJier leather, i.e. luggage, handbags, saddlery - 7' 

41 
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30. Jewelry and wa}:6hes (.26, 53, 76, 103, 131, 157) 

a. Watches^— 146 71% 

b. Jewelry"^ 147 75% ^ 

G* Trarisportation 

31. Autos r parts and repairs {2, 5, 22, 23) 

a. Tires and inner tubes - 72 

b. Carburator - 117 

c. Batteries - 129 98% v 

' \ d. Electrical equipment for internal coittbustion - 

\ engines"^ 130 , * 

e. Motor vehicles and parts - 133 

'f. Auto repair - 173 

g. Gasoline - 69 

32. Airlines (27) . 

a. Private aircraft - 134 

b. Aircraft equipment' - 136 ^ 
C;. Airlines - 155 ^ 

33. Railroads (26) 

a. Railroads r 151 

34. Busses, Jntracity and Other Interci'ty (28, 29, 30, 31 
24, 33)- 

a. Busses - 152 

35. Other Transportation (34, 35 , 36 , 37)- 

a. Motorcycles r bicycles and snowmobiles - 139 

b. Mobile homes, trailers - 140 ^ 

.c. Boats and repair - 137 ^ 

d. Outboard motors - 102 

H. M edical Care 

36:» Medipal Services (2, 6, 10) 

a. Physicians, dentists, chtropracters , rest homes; - 
37. Medical Equipment and Drugs (14,' 21) 

a. Drugs - 66 ; - 

b. Optical and ophthalmic - 143 \ 

"c. Medical and surgical instruments ^ dental - 144 
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K Personal Ca re •* ' - 

38; Toiletry Items (Personal Services and Supplies) 22 
, a. Perfun^es and Cosmetics - 67 51% 
J. Recreation - . ,^ 

39. TV, Radio, and Musical (2) ' ^ ' . 

"Na. Radio and TV receiving - 125 \ 

b . Phonograph records - 126 ' X 

c. Radio -^d TV electric tubes, picture tubes - 128 
a. Musxcal xnstruraents ^- 148 12% 

40. Hobbies and Photography (23) 

a. Photographic equipment - 145^ 

An 

41. Sports and Sporting Goods (16, 18, 22) 



a. Sporting Equipment - 148 25% 

b. Small arms and eumno - 21 and 22 



42. Toys and Play Equipment (29) 

• * * 

' a. Toys - 148 63% 

43. .Other Recreation (37, 38, -14, 15, 17) , . » 

\a. Motion pictures and' amusements - 174 
K. Readinc f i , 

44. Newspapers (2) 

a. Newspaper publishing and Printing - 52. 

45. Books, raagqzines and Periodicals (3, 4, 8) 
a. Books, periodicals-, misc. - 53 

■ L. Education 

46.. Schools (9) 

a. Blank books and looseleaf binders - 54 

b. Private schools and nonprofit organizations - 176 

M. All Other Services 
47. Insurance (16, 20) 
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ai Insurance - 166 
48*. Other Services, (14, 28) 

* ^ A. ^ Advertising/^ legal, accounting - 172 ^ 

b. Pbst^ office^ 7 177 

c. Federal Gov't. Enterprises^ - 178 




FOOTNOTES 



y^ ° du ct ShirtnPnts Adjusted for Exports and Im - 
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Fundamentally, pollution is a direct reflection- of the behavioral patterns 
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